Characterization of a novel heterodimeric cathepsin L-like protease and cDNA encoding the catalytic subunit of the protease in embryos of Artemia franciscana.
Embryos and larvae of the brine shrimp, Artemia franciscana, contain a novel cathepsin L-like cysteine protease (ACP) composed of 28.5- and 31.5-kDa subunits. Both subunits of the ACP are glycosylated, and seven isoforms of the protease were identified by isoelectric focusing with pI values ranging from 4.6 to 6.2. Several clones containing sequences coding for the 28.5-kDa subunit of the ACP were isolated from an Artemia embryo cDNA library in lambda ZAP II. One clone of 1229 bp, with an open reading frame of 1014 bp, was sequenced and found to contain 50-65% amino acid sequence identity with several members of the cathepsin L subfamily of cysteine proteases. The mature protein predicted from this sequence consisted of 217 amino acids with a mass of 23.5 kDa prior to post-translational modifications. The mature protein showed 68.6% amino acid sequence identity with human cathepsin L and 73.9% identity with cathepsin L-like proteases from Sarcophaga. peregrina and Drosophila melanogaster. The full-length cDNA clone analyzed in this study (pCP-3b) was renamed AFCATL1 (A. franciscana Cathepsin L1) and the sequence has been deposited in the Genbank database, accession number AF147207. Northern blot analyses identified a single transcript of about 1.4 kb in both embryos and young larvae of Artemia. Southern blot analyses of Artemia genomic DNA treated with various restriction endonucleases indicated a single gene for the ACP. The catalytic subunit of the ACP was tightly associated with a 31.5-kDa protein, which may localize the protease to nonlysosomal sites in embryos and larvae.